Introduction: This study examines the prevalence of a range of occupational risk factors reported by a random sample of the New Zealand working population.
INTRODUCTION
The nature of work in many westernized countries is rapidly changing. This is likely to impact on the range and type of risk factors workers are exposed to, and their subsequent risk of occupational ill health. However, the majority of studies on occupational exposures have focused on specific industries and exposures traditionally associated with occupational ill health, thus potentially overlooking occupational groups and occupational risk factors of particular concern today. The aim of this study was to obtain a comprehensive picture of the current exposures and workplace practices in the New Zealand workforce, in order to identify current and emerging hazards that account for, or will account for, a significant burden of occupational ill health.
This first paper describes the study methods and presents the prevalence of self-reported exposure to a range of occupational risk factors by occupational and industry groups. This will allow us to benchmark against comparable westernized countries. In contrast to previous workforce surveys, we were able to investigate exposure prevalence by specific occupations and industries, examine organizational factors as well as physical exposures, and investigate the use of subtypes of personal protective equipment (PPE) . The study will also be used to assess the relationships between workplace exposures and selected health outcomes (i.e. respiratory symptoms, musculoskeletal problems, and sleep disorders) and to examine gender and ethnic differences in occupational exposure patterns and health. In addition, the findings of this study will be used to validate the New Zealand-specific Job-Exposure-Matrix.
METHODS
Ten thousand potential participants aged 20-64 were randomly selected from the Electoral Roll (7000 from the 2003 Electoral Roll and 3000 from the 2005 Electoral Roll when it became available) over a 2-year period (2004) (2005) (2006) . The Electoral Roll is the best sampling frame available in New Zealand as it is 95% complete and any bias is likely to be small, particularly for employed people. The sample of 10 000 was chosen from 1 900 000 people aged 20-64 on the Electoral Roll. The invitation to participate in a telephone interview was mailed up to three times and we contacted nonrespondents by phone where a phone number was available from the electronic phone book.
The questionnaire included questions about: (i) lifetime work history; (ii) current workplace exposures; (iii) occupational morbidity (respiratory symptoms, sleep patterns, and musculoskeletal problems); and (iv) demographics, including age, gender, ethnicity, and lifestyle factors such as smoking.
A complete work history was obtained for all jobs held for a minimum of 6 months. More detailed information was also obtained for the current or most recent job, including a description of the tasks and processes. In addition, we asked whether the following exposures were present in the current work environment: dust; smoke or fume; gas; oils and solvents; acids or alkalis; fungicides, insecticides, herbicides or timber preservatives; and other chemical products (including dyes, inks, and adhesives). Participants were also asked how often their current job involved exposure to a list of physical and organizational factors, including lifting and loud noise (all the time, three quarters of the time, half of the time, one quarter of the time, or never). Questions relating to PPE asked whether any was used at work and which types (goggles, footwear, apron, simple dust mask, filter cartridge respirator, air-supplied respirator or self-contained breathing apparatus (SCBA), rubber or plastic gloves, or hearing protection).
All jobs were coded using the New Zealand Standard Classification of Occupations (NZSCO) 1999 (Statistics New Zealand, 2001 ) and industries were coded using the Australian and New Zealand Standard Industrial Classification 1996 (Statistics New Zealand, 1997) . The occupational code for current job was based on a detailed task description and the industry code was based on the main activity of the employer.
Ethics approval for the study was obtained from the Massey University Human Ethics Committee (WGTN 03/133).
Statistical analyses
All questionnaire information was entered into an ACCESS database. The prevalence of exposure was defined as the proportion of individuals who reported being exposed as part of their current job, at any frequency, duration, or level of exposure. Results were also examined after stratification by gender and age (,45 years and 45 years) and v 2 analyses were carried out. We examined differences between respondents and non-respondents by gender, age, M aori ethnicity, occupational code, and the 2001 deprivation index (a census-based index with a relative deprivation score assigned to each geographical meshblock in New Zealand: 1-least deprived to 10-most deprived); this information was available for all potential study participants from the Electoral Roll. All analyses were conducted using STATA (STATA Statistical Software Release, 8.0).
RESULTS
Of the 10 000 invitations, 1209 were returned to sender and 637 potential participants were classified as ineligible (e.g. no longer living in New Zealand, deceased, never worked in New Zealand). Of the remaining 8154 eligible individuals, 2719 did not respond to up to three invitation letters. Of those we could contact, 3003 took part in the interview (an additional 7 questionnaires were missing and therefore excluded) and 2425 refused to take part. The main reason for refusal was lack of time. Thus, the contact rate (number of successful contacts made/total eligible sample) was 67%; the interview rate (number interviewed/interviewed plus refused) was 55%; and the overall response rate (number interviewed/total eligible sample) was 37%.
In the group that did not participate, there was a higher proportion of 20-to 34-year-olds, M aori, and unemployed, and a lower proportion of professionals compared to the participants. Differences in deprivation index were also found (Table 1) . Standardizing the study sample to the age, gender, ethnicity, and deprivation distribution of the original sample had only a minimal effect on the results; thus for simplicity, we present the unstandardized results.
There was a similar proportion of men and women in the study sample and the age range was 20-67 years, with the average age of participants being 44 years (Table 2) . Males worked more paid hours per week on average and reported higher prevalences of workplace exposures, working night shift and irregular hours, and the use of PPE.
Exposure prevalence by occupation
Self-reported exposure prevalence by occupational group is presented in Table 3 (self-reported exposure prevalence by industry group figures are available as supplementary data at Annals of Occupational Hygiene online). Trades workers (NZSCO 7, n 5 240) reported a relatively high prevalence of exposure to dust, oils and solvents, smoke/fume/ gas, and acids or alkalis. When specific occupations were considered, 97% (n 5 60) of carpenters and joiners (job code: 7112) reported exposure to dust and 58% (n 5 36) reported exposure to oils and solvents. Ninety-one percent (n 5 21) of metal moulders, sheet metal and related workers (job code: 721) reported exposure to dust; 83% (n 5 19) reported exposure to smoke/fume/gas; and 43% (n 5 10) reported exposure to acids or alkalis. Exposure to oils and solvents was reported by 84% (n 5 21) of painters and paperhangers (job code: 7124) and 79% (n 5 23) of machinery mechanics and fitters (job code: 723). Agricultural and fishery workers (NZSCO 6, n 5 181) reported the highest prevalences of exposure to pesticides (68% male; 53% female, P 5 0.05) and acids or alkalis (31% male; 15% female, P 5 0.02). There was no marked difference in prevalence of exposure to pesticides between market farmers and crop growers (67%, n 5 38) and market-oriented animal producers (63%, n 5 70). Livestock producers (job code: 6121) reported a relatively high prevalence of exposure to acids or alkalis (36%, n 5 31).
Plant and machine operators and assemblers (NZSCO 8, n 5 179) reported the highest prevalence of exposure to smoke/fume/gas (47% male; 21% female, P 5 0.01) and over half of the participants reported exposure to dust. More specifically, industrial plant operators (job code: 81) reported high prevalences of exposure to smoke/ fume/gas (75%, n 5 18) and oils and solvents (54%, n 5 13).
More than 50% of service and sales workers, agricultural and fishery workers, trades workers, plant and machine operators and assemblers, and elementary occupations reported lifting in their current job a quarter of the time or more (Table 3 ). More than half of the latter three occupational groups also reported exposure to loud noise a quarter of the time or more. In particular, carpenters and joiners reported a high prevalence of both lifting (85%, n 5 53) and exposure to loud noise (87%, n 5 54) a quarter of the time or more, and metal moulders, sheet metal and related workers reported a high prevalence of exposure to loud noise (87%, n 5 20) a quarter of the time or more.
Plant and machine operators and assemblers reported the highest prevalences of working for at least 3 h between midnight and 5 am (night shift) in the previous 4 weeks. This group also reported working regularly outside the hours of 8 am to 5 pm (irregular hours). Health and protective service workers also reported relatively high prevalences of night shift work and working irregular hours. Overall, males reported higher prevalences of exposure than females; however, this was largely attributed to a higher proportion of males in the 'manual' occupational groups (NZSCO 6-9). Nevertheless, there were several instances where males reported higher prevalences of exposure than females even within the same occupational group, particularly for elementary occupations and farming. The only exception was a higher prevalence of lifting for females in the professionals group (19% male; 29% female, P 5 0.01).
While the prevalences of work-related exposures were similar in younger (,45 years) and older (.45 years) age groups, there were a few exceptions. The younger group (,45 years) reported higher prevalences of exposure to smoke/fume/gas (50% versus 33%, P 5 0.01) and acids or alkalis (27 versus 16%, P 5 0.04) among trades workers; to dust (64 versus 49%, P 5 0.05), oils and solvents (41 versus 27%, P 5 0.04), and lifting (71 versus 46%, P , 0.01) among plant and machine operators and assemblers; and to loud noise in elementary occupations (67 versus 38%, P , 0.01). On the other hand, the older group of agricultural and fishery workers reported a higher prevalence of exposure to pesticides than the younger group (56% ,45 years; 68% .45 years, P 5 0.09).
Personal protective equipment
Almost one-half of the sample reported wearing PPE in their current job. There was a high prevalence of PPE use in the occupational groups reporting high prevalences of exposure (Fig. 1) . In most cases, males reported a higher prevalence of PPE use than females. Trades workers reported a relatively high prevalence of the use of goggles (63%, n 5 150) and hearing protection (64%, n 5 153). Just less than half reported simple dust mask use (n 5 117) and 18% (n 5 43) reported using filter cartridge respirators. Fifty-five percent (n 5 99) of agricultural and fishery workers reported wearing gloves at work and 47% (n 5 85) reported hearing protection use. Overall glove use at work was low, except for the health and community services industry where just over one-half reported wearing gloves.
Of those participants reporting exposure to dust, 42% (n 5 366) reported wearing goggles and only 28% (n 5 243) reported wearing simple dust masks at work (Fig. 2) . Similarly, a low proportion of those reporting exposure to smoke/fume/gas reported wearing simple dust masks (24%, n 5 154) or filter cartridge respirators (11%, n 5 72). Glove use was more common in participants reporting exposure to oils and solvents (51%, n 5 319), acids or alkalis (62%, n 5 176), and pesticides (55%, n 5 158). Of those participants exposed to loud noise a quarter of the time or more, only 40% (n 5 358) reported wearing hearing protection. Furthermore, only 39% (n 5 79) of those exposed to loud noise half to three quarters of the time and 47% (n 5 184) of those exposed three quarters to all of the time reported hearing protection use. Trades workers exposed to loud noise reported a relatively high prevalence of hearing protection use regardless of frequency of exposure (Fig. 3) , whereas the proportion of plant and machine operators and assemblers and elementary Fig. 1 . PPE by occupational group.
Self-reported occupational exposures 149 workers frequently exposed to loud noise and reporting hearing protection use was barely half.
DISCUSSION
This study examined the prevalence of a range of occupational risk factors reported by the current working population in New Zealand. The strengths of the study are that it: (i) includes both men and women; (ii) includes 'high-risk' occupations and industries as well as those that have never been studied; and (iii) covers not only chemical and physical exposures but also organizational factors, all of which may contribute to occupational disease and injury. In this first report, we have presented the methods of the study and the prevalences of occupational exposures and use of protective equipment by occupational and industry groups.
Response rate
The response rate of this telephone survey was 37% and the interview rate was 55%, which is typical for this type of survey, where most response rates are reported at ,60% (Tourangeau, 2004) . For   Fig. 3 . Hearing protection use among respondents exposed to loud noise. example, the response rate of the Workplace Health and Safety Survey Programme in the UK was 26% (n 5 10,016) (Hodgson et al., 2005) . The overall response rate for the fourth European Working Conditions Survey (EWCS) was 48% (Parent-Thirion et al., 2007) (face-to-face interviews). The main determinants of our low response rate were an inability to establish contact with the potential participants and refusal to participate once contact was established. Some groups were underrepresented in our study sample, particularly the younger age groups, M aori, housewives, the unemployed, and the retired ('tMannetje et al., 2006) . However, the prevalence estimates of self-reported occupational exposures, lifestyle factors, and health did not change appreciably after standardizing toward the demographic distribution of the source population, indicating that non-response adjustment of the survey results is not warranted.
Self-reported exposure prevalence
Our findings on the prevalences of self-reported exposure to dust, smoke/fume/gas, and oils and solvents by occupation and industry are generally comparable to those of similar surveys conducted in other countries. In 2005, the fourth EWCS was carried out in almost 30 000 European workers in 31 countries (Parent-Thirion et al., 2007) . The survey found that one in five workers reported breathing in smoke, fumes, powder, or dust a quarter of the time or more. In the Finnish Quality of Work Life Survey (2003), 33% of workers reported exposure to dust and 19% reported exposure to smoke, fumes, and gas (Statistics Finland, 2003) .
In general, the prevalences of workplace exposure for the legislators, administrators, and managers group (NZSCO 1) were higher than for the comparable group in the EWCS. The 'exposed' participants of this group were predominantly general managers, production and operation managers, and supply and distribution managers. For dust and pesticide exposure, more than half of the participants in NZSCO 1 were from the agricultural, forestry and fishing, construction, and manufacturing industries. One possible explanation for the relatively high prevalence of exposure in this group could be the smaller size of operations in New Zealand industry and a higher proportion of working 'hands-on' managers. In 2008, 97% of New Zealand enterprises were small-to-medium-enterprises (19 or fewer employees; Ministry of Economic Development, 2008) . While this proportion is broadly within the Organisation for Economic and Cooperation Development (OECD) range, New Zealand appears to have a higher proportion of small firms in the manufacturing sector by OECD standards (Mills and Timmins, 2004) . Small firms have also been found to have worse ergonomic, physical, and chemical work environments, while occupational health and safety management systems are of a higher standard in larger firms (Bohle et al., 2008) . Alternatively, the skillsbased classification of the job title 'manager' could vary across countries according to the technical requirements of a job and the social construction of what is skilled and unskilled work. For example, 20% of men in Ireland and the UK are classed as working in managerial occupations compared with just 6% in Germany (Burchell et al., 2007) .
Lifting
Thirty-nine percent of the sample reported that their current job involved lifting a quarter of the time or more. Similarly, 35% of the workers in the European Union countries in the EWCS reported carrying or moving heavy loads at least a quarter of the time in their job. The corresponding figures were 39% in Finland and 34% in the UK (ParentThirion et al., 2007) . In addition, the EWCS findings for lifting by occupational group (Parent-Thirion et al., 2007) , including agricultural and fishery workers, trades workers, and plant and machine operators and assemblers, were very similar to the results of the current study.
Loud noise
Exposure to loud noise a quarter of the time or more was reported by 30% of the sample. The EWCS (Parent-Thirion et al., 2007) also reported exposure to loud noise (noise so loud that you would have to raise your voice to talk to people) at least one quarter of the time in 30% of the workers. The current study found slightly higher prevalences of exposure to loud noise among comparable occupational groups. In the Medical Monitoring of Risks survey in France, 18% of employees were exposed to noise exceeding 85 decibels (Directorate for Research Analysis and Statistics of the Ministry of Social Affairs Labour and Solidarity, 2003) . In the Workplace Health and Safety Survey Programme in the UK, an estimated 19% of employees worked in an environment where the noise level on an average working day was so loud that they had to raise their voice to talk to people or they had work tasks that left them with ringing in their ears or a temporary feeling of deafness (Hodgson et al., 2005) .
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Personal protective equipment The prevalence of self-reported PPE use (48%) is slightly higher than figures from overseas studies. In the EWCS, 34% of workers reported PPE use a quarter of the time or more. The corresponding figures for Finland and the UK were 43 and 35%, respectively (Parent-Thirion et al., 2007) . In contrast, the prevalence of respirator protection in this study appears to be low (18% in trades workers). In an earlier study of the prevalence of respirator use in industry in a provincial New Zealand city, 37% indicated they always wore a respirator, 54% took the respirator off for a variety of reasons, and 9% indicated they never wore a respirator when required to do so (Laird et al., 1993) .
In the current study, 47% of agricultural and fishery workers reported wearing hearing protection at work. Of the agricultural workers exposed to loud noise three quarters to all of the time, 64% reported hearing protection use. In contrast, a cross-sectional study of New Zealand farmers and farm workers (McBride et al., 2003) found that 8% were observed wearing hearing protection 'most of the time', 17% 'some of the time', and 77% were not observed wearing hearing protection at any time during their tasks. The authors also found that self-reported use of hearing protection was higher than that actually observed, which suggests that individuals overestimate their use of hearing protection. However, although a relatively high proportion of trades workers reported hearing protection use regardless of frequency of noise exposure, barely half of plant and machine operators and assemblers and elementary workers with frequent noise exposure reported hearing protection use. Our study also indicated that, in general, less than half of the participants who reported exposure used PPE that was relevant for that exposure.
Night shift and irregular hours
The prevalence of night shift work in this study is consistent with the 7% of workers that reported working night shift (work undertaken between midnight and 5 am) in the New Zealand Time Use Survey 1998/9 (Callister and Dixon, 2001) . However, in the New Zealand Blood Donors' Health Study (n 5 15,365), 15% of participants reported working at least one night per week (Fransen et al., 2006 ). In the current study, we found gender differences in the occurrence of night shift work with 10% of males compared to 4% of females (P , 0.01) reporting night shift work in the previous 4 weeks. A similar pattern has been documented in other New Zealand studies. The Time Use Survey reported that night work was more common for men than women (8 versus 5%; Callister and Dixon, 2001 ) and a national survey of insomnia symptoms estimated that women had a lower prevalence of night work than men (10 versus 15% Paine et al., 2004) . New Zealand appears to have a lower prevalence of night shift work than other countries, although the definition of night shift is varied. It is also possible that our study underrepresents night shift workers due to restrictions on their time availability for the interview. In the EWCS, 20% of workers reported night shift work (working for at least 2 h between 10 pm and 5 am; Parent-Thirion et al., 2007) , while another survey conducted in France reported that 13% of employees engaged in night work (working between midnight and 5 am) (Directorate for Research Analysis and Statistics of the Ministry of Social Affairs Labour and Solidarity, 2003) .
Gender
This study showed that men are overrepresented among highly exposed occupational groups (e.g. industrial and manual workers), while occupational groups with low levels of the exposures considered are predominantly held by women (e.g. office jobs). However, the study also found that in some cases males reported a higher prevalence of exposure than females within the same occupational group. This could be attributed to further occupational segregation by gender within these groups or differential distribution of work tasks. The higher prevalence of lifting for females in the professionals group is likely to be due to the high proportion of nurses in this group.
In summary, the prevalences of certain occupational exposures, lifting, and loud noise in New Zealand are similar to figures reported from overseas surveys. The prevalence of wearing PPE appears relatively high but, in general, less than half of the participants who reported exposure used PPE relevant for that exposure. This study indicates that occupational exposures are disproportionately experienced by workers in certain occupations/industries where exposure prevalence can be as high as 75%; however, they also occur in occupations that are not traditionally associated with hazardous exposures or occupational disease.
SUPPLEMENTARY MATERIAL
Supplementary data can be found at http://annhyg .oxfordjournals.org/. 
